Tranuivtions of the Royal Society of S, Aust. (1997), 121(3), 95-102. 



NEW SPECIES OF POTOROLEPIS SPASSKII (CESTODA : HYMENOLEPIDIDAE) 
PARASITIC IN DASYURID MARSUPIALS FROM NEW GUINEA 



by C, VAucHEr & I. Beveridge' 



Summary 

Vaucher, C & Beveridge, 1. (1997) New species of Potorolepis Spasskii (Ccsioda: Hymcnolepididae) parasitic 
in dasyurid marsupials from New Guinea. Tram. R. Sac. S.Aust. 121(3), 95-102, 28 November, 1997. 

Potowfepis amensis sp. nov. is described from the small intestine of Myoictix melos from the Aru Islands of 
Ilian Jaya. li is mosi closely related to P bracileyi from which it differs in mean hook number (17 in P. aruemis, 
13 in P,. bracileyi), size of cirrus sac (0.27-0.42 mm in P aruensis, 0.14-0.25 mm in P. bradleyi) and arrangement 
of testes. Cestodes tentatively allocated to P, aruensis were also found in Antechunts mso. Potorolepis woofleyae 
sp. nov., from ihc .small inicstinc of Mnrexiti kmyticaudatci from Morobe Province, Papua-New Guinea, differs 
fn3m all congeners in having longer roslellar hook.s (163-182 pm). The generic diagnosis is re-as.sessed as well 
as the relation.ships between morphological sub-group.s within the genus and the marsupial familic.s they 
piU'asitise, A key to the species of hymenolepidid cestodes occurring in Auslralasian marsupials is given. 

Key Words: Potorolepis, ce.stodes, Hymcnolepididae, marsupials, Dasyuridae, New Guinea. 



Introduction 

Cestodes of the family Hymcnolepididae Ariola, 
1899 are common parasites of birds, rodents and 
inscctivores in most regions of the world (Czaplinski 
& Vaucher 1994). Vaucher ei al. (1984) reviewed the 
species known from Australian marsupials, 
redc.scribing the three known species and erecting 
five new ones. All were allocated to the genus 
Hymenolepis Weinland, 1858 though it was noted 
that they formed a morphologically distinctive 
subgroup within this large genus. Subsequently, 
Jones & Anderson (1990) described a new species 
from a pcramelid marsupial in New Guinea and 
transferred the other species occurring in marsupials 
to the closely-related genus Vampirolepis Spasskii, 
1954. Spasskii (1994) creeled a new genus, 
Potorolepis, to contain most of the species found in 
marsupials, although one, H. cercarteti, wa.s 
transferred to the genus Rodentolepis Spasskii, J954, 
with the implication that it was originally a parasite 
of rodents. Spasskii (1994) was apparently unaware 
of the species erected by Jones & Anderson (1990) 
and did not include it in his new genus. The 
hymenolepidid fauna of Australasian marsupials is 
relatively poorly known (Sprati ct al 1991) and its 
taxonomic and phylogenetic affinities are uncertain. 

In this paper^ wc describe new species of 
Potorolepis parasitic in dasyurid marsupials in New 
Guinea and re-evaluate the definition of the genus 
proposed by Spas.skii (1.994) as well as the host- 
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parasite relation.ships between sub-groups within 
Potorolepis and families of marsupial hosts, a 
relationship first suggested by Vaucher e/ al (1984). 

Materials and Methods 

Cestodes from Myoietts me I as were collected 
when the host animals were autopsied after a short 
period in captivity at La Trobe University, 
Melbourne. The cestodes were relaxed in water and 
fixed in AFA (Pritchard & Kruse 1982). Cestodes 
from other hosts were collected in New Guinea. 
Following the death of the host, the entire 
gastrointestinal tract was fixed in 10% formalin and 
the cestodes were subsequently removed and stored 
in 70% ethanol. 

Cestodes were stained in Ceiestine blue, 
dehydrated in ethanol, cleared in methyl salicylate 
and mounted in Canada balsam. In contracted 
specimens, the tegument and dorsal and ventral 
musculature were removed with a fine scalpel after 
clearing (Jones 1990) to improve the visibility of the 
internal organs. Some scoleces of each species were 
mounted in Berlese’s fluid. Serial sections were cut 
at a thickness of 9 pm in both longitudinal and 
transverse planes and stained with haematoxyiin and 
cosin. 

Measurements are given in millimetres as the 
range, followed by the mean and the number of 
measurements made in parentheses. Drawings were 
made using a drawing tube. 

All specimens studied have been deposited in the 
South Australian Museum, Adelaide (SAMA) or the 
Musdum d’Histoire Naturelle, Geneva (MHNG). 

Host nomenclature follows Flannery (1995) and 
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Sj)r;ill rl al. {h>*>D. rabiilatccl miapliologicul dala 
were ilcrivctl Ihmi BcveniJgc Ai Barker (l*‘>73k 
Vauelicr ill i B)S4) und Jonc> & Anderson ( I WO). 
Hi»s( dislribiili(wi dala were derived Ironi wSpratt el ai. 
MWI). 

hnutolepis arucnsi.s sp. nov. 
a'JGS 1 7) 

l\pe\: lloloi>pe Irom suiaM intestine ol A/vo/r/A 
nieliis wnlliu ei Gray, I83M, KoNH)r Is., Aru ^rnip 
IJ'S 134- 32'h). Itian Java. Ki.vi lWo. coll. V A, 
Woi>|lev; SAMA ARC 27877: paratypes. 23 whole 
mounts. S seoleces mounted in lierlese\ fluid, serial 
sections. SAMA AHC 27K7K-27005, 2 whole 
mounts Ml INC 2340'^ INVb.: additional specimens; 
numerous specimens 2. xii IW2- SAMA AHC 
30386-3ttSR7; 3 specimens, 3. xii. 1092. SAMA 
Alir 30.388; numerous specimens 10 vi. 1993, 
SAMA ARC 30389, 

Miifrrittl From Myoiitts metas 

(Miillei. I X4(t| types. iTom Anreihuwx 
(.lerilink. 191 It: 3 speeimens. Ml Kaiiuli (7 21 ‘S. 
149 41'r.). Papua New Guinea, SAMA ARC’ 

27864-27879. 30384-10583. 

Hex! npHttn 

Based on types. Small ceslodes U[» to 60 in length 
Scole.x ^dohosc. 0.52 t).65 (0..38. n - 10) in diameter. 
Suckers sub circular m supoiTicuil views, imarmeil: 
cup shapcil in section, with opcmng.s directed 
anteriorly. 0.1 3-0. 16(0 15, n= 10) x 0 1.5-0 IK (0.1 7. 
n = 10). koslelliim miiseular. 0.18 0.26 t0.2l) \ 
0.17-0.23 (0.21. n = 10): iwellai .sac 0.263).s8 
(0..^i), n = 10) X 0.26-0.31 (0.28, n = 10). Rmiks 16- 
18 ( 17. n = M»), ariunged in sin«:le ring w ith broad, 
curved bladc.s; .slender liandle.s prominent: bluni 
guards oficn with incgnlar surface: core of hook 
blade hollow. Rooks 0.1 283). 147 (0.138. n - 10) 
long. Neck variable, l)-74-2.0.5 ( I 26. ii - 10) long. 
Seenienls cia.spedole: mature .segijiciMs much wii.lei 
than long, 0.06 () 17 (0.10. ri = 10.) long x 0.93 1.63 
(1(1 n — 10) wide: near gravid .segments longer, but 
shglitly naiTovver^ 0. l3-().29 (0.22, n = 10) long. 
0.81 1.22 (1.04. n = 10) wide Genital pores 
unilateral. Three testes arranged linearly, one poraL 
Iwo iiporal; very litde \arialion in testis distribution: 
single segment with 4 testes; single segment with 2 
lesie*^: .single segment with 2 poral. I aporal testes, 
lesies oval. o( similar size. 0.10-0 17 (0.15. n = 10) 



long X 0.08 1) 1 1 t0.09, n - 10) wide. Vasa elTeicnf)a 
of anlipiiral le.stes run along dorsal margin of 
medulla to eloiigaic. pyritorm external >ernmal 
vc-sicle 0.06-0.16 (0,10, ii = 10) long X 0.04-0.09 
(0.07. n = 10) wide, anierior and doisal to fxiral 
feste.s; distal region of external seminal vesicle 
slender, simioti';, enters elongate cirrus sac 0.27-0.42 
(0.35. n = 10) long x 0.04 (M)3 (0,05, n ^ lO) wide 
Cimis .sac contains elongate internal seminal vcxsiclc 
oectipymg iwii-lJinds of volume of cirrus sac; no 
armature seen on cirrus. Genital ducts cioss 
osmoregulatory canals doisall)'. 

Ovary median, with .3-4 indistinct lobules, 0.i)(v 

0 10 (0.08. n = 10) long. 0.10-0.19 (0.14. ri = 10) 
wide: vitcllarium reniform posteiior to ovary 0.03 
0.06 (0.04. II = 10) long X 0,05-0,07 (0.06. n - 10) 
witle. Vagina posterior and ventral lii cirrus sac, 
dilating to lorm sacciform seminal receptacle dorsal 
to ovary: seminal receptacle 0. 14-0.24 (0.18. n ^ 10) 
livng X O.OSD.Ih (0.1 1. n = 10) wide. Glerus 
♦xieinalcs as trunks ei^e sue on ventral aspect oi 
medulla, extends to osmoregulatory canals, 
developing small number ot diverticula, never 
becoming reticulate. No segments tvamd with fully- 
developed eggs in iiieri Ventral o.smotegiilaiory 
canal 0.03-0.(35 (0.04, n = 10) in djumcler dors.d 
canal namtwei. n.0| {).()3 (0 02. n = 10) in diameter. 

1 iingiludinal sirohilar nuisculauirc arrangeii in iwu 
concentric rings: outer ring composed of nmneious 
small bundles with only I 3 fibres per bundle: 
bundles of inner ring larger with 5 10 fibres po 
bundle 

Potorolepis woolleyue sp. mw . 

(HGS8-i4) 

Ixpes. Iloloiype from .small intesiine of Mitn.Kiti 
Umi^ieiuitltiiLi (Shlegcl. 1866). Mount Mis.sim (7 
13'S. 146'" 49't). Mo)*olsc Province. Papua-Ncw 
Guinea, coll. G. Gossck, 24.x. 1984, SAMA AIK* 
27906: paraiyi>es. 9 tragmented specimens. I seolex 
mounted in BcrIcsc's fluid, serial sections. SAMA 
ARG 27907-279(9, .30590: 2 specimens .MMNG 
2.3408 INVi:. 

Descripiion 

.Small ccstiafes, largest fragment 33 long. Scolcx 
globose. 0.44 0.55 (0 50. n - 9) in diainelei. Suckers 
sub-circular, unarmed. 0.130.21 l().17. ii = 10) long 
> ().K)-0.|9 (0.!5 n 10) wide. Rosiellum inusculat 
0.1.3-0.20 <0.17. 0 = 9) long X 1)190 28 (0.23. n = 9) 



1 17 PotrHuk'tus nna‘u\i> sp. m»s. fype.s. I Scolex wilh rostclliim cvcrictl. 2 Scolcx with n>srellmi| wnliilrawii. V 

i6»slcllyr honk m prolilc. 4. Rosicllar hook, view Irnrn po.stcnor Mirfacc sh»>wing enlarged liook guard. 5. Mature 
segineniN. 6 Ncar^ravid segmaa. 7. Transverse lustologicnl scdiim vif mature segment: dr»rsul ^ispect lowanJs lop ^il 
l>apv Sc.ile liulx W (l.lmni I 2. 5 7: O.Uimm .1, 4. Legend D, dorsal osiiioregulaiory canal: (.S, <xicri-ULl seminal vesicle; 
SR seniiiuil rccepiaclc. I. Te.siis: I . uicrus V. ventral o.smorcgulat<»fy 
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wide; lostellar sac 0.26-0.29 (0.28, n = 9) long x 
0.20-0.29 (0.26, n = 9) wide. Hook.s number 15-19 
(17, n == 6), arranged in .single ring; hooks with 
elongate, falcate blades, slender handles and blunt 
guards; core of hook blade hollow. Hooks 0.163- 
0.182 (0.172, n = 10) long. Neck variable, 0.90-1.41 
(1.20, n = 8) long. Segments craspedote; mature 
segments much wider than long, 0.05-0.06 (0.06, n = 
5) long X 0.76-0.90 (0.85, n = 5) wide; gravid 
segments longer, of approximately the same width, 
0.13-0.35 (0.20, n = 5) long, 0.57-1.22 (0.87, n = 5) 
wide. Genital pores unilateral. Three oval testes 
arranged in triangular array, with 1 poral and 2 
aporal, of similar size, 0.08-0. 13 (0,10, n = 5) long x 
0.04-0.05 (0.04, n = 5) wide. Vasa efferentia from 
aporal testes run along dorsal margin of medulla to 
elongate, pyriform, external seminal vesicle 0.13- 
0.18 (0.16, n= 5) long x 0.023-0.049 (0.04,3, n=5) 
wide, which extends along seminal receptacle. Cirrus 
sac pyriform, 0. 14-0. 17 (0. 16, n=5) long x 0.036-0.042 
(0,040, n=5) wide; cirrus .sac contains prominent 
internal seminal vesicle; cirrus unarmed. Genital 
ducts cross osmoregulatory canals dorsal ly. Ovary 
median, with indistinct lobules, c. 0,06 long x 0.14 
wide, on ventral surface of medulla; vitellarium 
reniform, posterior to ovary, 0.04-0.05 (0,05., n = 5) 
long X D.02-0.03 (0.03, n =5) wide. Vagina posterior 
and ventral to cirrus sac, dilating to form sacciform 
seminal receptacle dorsal to ovary; seminal 
receptacle 0.10-0.13 (0.12, n = 5) long x 0.05-0.07 
(0.06, n = 5) wide. Uterus originates as transverse sac 
on ventral aspect of medulla, extends to 
osmoregulatory canals, developing few diverticula; 
never becoming reticulate. Eggs spherical, 0.032- 
0.045 (0.035, n = 5) in diameter. Ventral 
osmoregulatory canals 0.03-0.10 (0.05, n = 5) in 
diameter; dorsal osmoregulatory canals 0.0 1 in 
diameter. Longitudinal muscle arranged in two 
concentric rings; outer ring composed of numerous 
small bundles with few fibres; inner ring composed 
of huger bundles with 10-20 fibres per bundle. 

Discussion 

Spasskii (1994) created the genus Potorolepis for 
several species of cestode from Australian 
marsupials which had previously been allocated to 
Hymenalepis (.see Vaucher et ai 1984) or to 
Vampirolepis by Spa.sskii (1954) and Jones & 
Anderson 0990). Species included in the new genus 
by Spasskii (1994) were R aniechini (Vaucher, 
Beveridge & Spratt, 1984), R aklei (Beveridge & 



Bai'ker, 1975), R hettongUie (Vauchcr, Beveridge & 
Spratt, 1984), R brcidleyi (Beveridge & Barker, 
1975), P. isoodontis (Vaucher, Beveridge & Spratt, 
1984) and R peramelidarum (Nybclin, 1917). To 
these should be added P. peroryefis (Jones & 
Anderson 1990) comb. nov. (syn. Vampirolepis 
peroryctis (Jones & Anderson, 1990), the first 
species of the genus known from a New Guinean 
peramelid marsupial, Peroryctes rajfrayanus, 
Potorolepis peroryctis is morphologically .similar to 
P. peramelidarum and R isoodontis, also from 
bandicoots, and clearly belongs within the genus 
Potowlepis, The species was presumably overlooked 
by Spasskii (1994) in erecting the new genus. 

Spasskii (1994) characterised his new genus as 
having a rostellum armed with more than 10 hooks 
each longer than 50 pm, all with a well-developed, 
elongate blade, longer than the guard and with a 
tubular uterus which may develop diverticula. 

The new species described above possess these key 
morphological characters and are therefore allocated 
to the genus Potorolepis, They are readily 
distinguishable from the known species based on 
hook number and size as well as from the disposition 
of the testes (Table 1). Based on hook number, the 
species of Potorolepis fall into two distinct groups, 
those with 10-23 hooks, all of which are parasitic in 
dasyurid marsupials, and tho.se with 24-40 hooks 
which occur in peramelid and potoroid marsupials. 
The two new species ^ both from dasyurid marsupials, 
have hook numbers in the range 15-19 and therefore 
most closely resemble P aklei, P ant echini and 7! 
bradleyi. Both P a mens is and P woolleyae are 
distinguished from these species in having longer 
hooks, The lengths of hooks of P woolleyae lie well 
outside the ranges of other species within this sub- 
group, though hook lengths of P omens is may 
overlap with those of P bradleyi. Potorolepis 
antensis can be distinguished by mean hook number 
(Table 1) but also by the cin'us sac which is shorter 
in P, bradleyi (0.190 x 0.026 mm) than in R aruensis 
(0.350 X 0.050 mm). In P bradleyi, the central testis 
lies dorsal to the ovaiy^ (Beveridge 8e Barker 1975) 
rather than aporal to it as in /! aruensis. For t^cse 
reasons, the specimens described above from 
Myoicits me las am considered close to but distinct 
from P. bradleyi and warrant the erection of a new 
species. None of the vSpecimens was fully gravid, the 
terminal segments instead having developing uteri 
which were only partly filled with ^ggs. This is 
surprising since the animals were tra^ported to 
Melbourne following capture and maintjfined in the 



Figs 8-14. Potorolepis woolleyoe .sp. nov. Types. 8. Scolex with rosiellum everted. 9. Scolex with rostellum withdrawn. 10. 
Mature segments. 11. Gravid segment. 12-13. Rostellar hooks in profile. 14. Tran.sverse histological section of mature 
segment; donsal aspect towards top of page, Scale bars = 0.1mm 8-9, 11; 0.2mm 10; O.Olmm 12- 13; 0.15mm 14. Legend: 
as for Figs J-7. 
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lahorauuy iiinj) aulopsy. providing aclccjuale lime Tor 
cestodcs lo mature. 

*rhc specimens Irom Amfrhhufs mtsi> arc 
icnlalively uDoculed ui this species. Tliey are poovly 
preserved and iiilenial fealiircs arc difllciill lo 
discern. Hook lengths ore identical to specimens 
from Myoic/is. The number of hooks, IS-22 (20) (n 
= 5k is larger ihan in specimens from A/, mehis hui 
(he range overlaps. They may rcpresenl a distinct hut 
very similar species, although the current evidence is 
ct|iii vocal. 

The ceslodes from MurexUi Imi^icatukiUi were 
cjuiic scNcrcly ctmiracied, limiting ihe morphnlugieal 
delaiis which were visible in whole nionnt.s. 
Never! he Ic.ss. they represent a new species based on 
Ihe fealures ol (he roslellar hooks alone. While ihey 
resemble R anirtnis in terms of mean hook number, 
the si/c of hooks immediately distinguishes the 
material from all etingeiiers. In having the ihrce 
lOslcs aminged in a iriaiigiilar fashion. R. woitdcviU' 
most closely resembles R. akiei and R, (miecinui. 

Aparl from adding to ihe hymenolopidid fauna 
known irimi marsupials in New Guinea, the new 



species described support the erection of the genus 
Roloivlcpis hy Spasskii <1994) in providing 
additional .species whicli conform with Ihc proposed 
iliagnosis, Spasskii <1994) provisionally included in 
his diagnosis the character ‘g^tihal duels cro.ssing 
osmoregulatory canals dorsally*. This i.s 
unequivocally the ea.se in R, aklci, R. hvadlvyh R. 
<//7/e/rv/ v. /! wr^ofleyav and /I pe‘mfy\ iLs and jirobahly 
is similar in the remaining species of the genus. His 
generic dennition (Spasskii 1994) also needs lo be 
amended lo allow for testes in cither a linear or 
Iriangiilar array and for cirri which are cilher amictl 
or unarmed. Apart from these minor modillcvilfons. 
Ihe generic definition pnwlded by Spasskii (1994) 
appears to be reliable. 

The description of the nesv species also provides 
evidenee in support of Ihe suggestion firsi made by 
Vaucher cl al. (1984) that each family of marsupials 
was parasili.scd hy a distinctive morphological group 
of hynicnolepidid ceslodes. Spraii el ak (1991) 
re polled R pernmcfidaniw from An lech inns 
^wnimonii which wiiuld represent a potenlial 
exception. However, the identillcatitin was tenlatise 



f \m 1 I . Mca.suittntnis n/ni Lev nttnphofn^iml jhnntvs t>f species *\f Potorolepis marsupials. 







Hook 


No, of 


Testis 


Species 


\ losi(s) 


Length 


Ihniks 


Distribution 


Species iV^^an dasyuriil hosis 
h akiei 


Auierh’mns sp. [nntlcscrihed)*^ 
/V flnvipes, Rsendanurlittnis 
hdarae Stttiulhapsis feacapa.s 


8.V 100(91) 


11-17(13) 


(riai)gular 


P, In adieu 


Aaiei lnniis sp. (undescrihed)^ 


103-128(114) 


KM? (1.^) 


lineal 


/! annyhan 


Aauu 'In HUS vwutiasaaii 


.56-59 (.58) 


32-23 


Iriangiilar 


urncusis 


Mytdefis au las 


I2K-147 (138) 


16-18(17) 


li neai’ 


P waaifeyne 


Mtnr\i(( ltta\;i( aiuiafa 


I6.V|S3(I72) 


15-1') (17) 


m jugular 


Species from peramelid hosis 
P f?eniate(hlartmt 


Perameles aasaia 
R. ^tmu 'n 
Isixulffit ahesnfus 


9LI01 I9S) 


35-38 


linear 


P. isiuxlanns 


Isnodon ahesnliis 


71 82(79) 


3.3-39 


Hulvlnangulai 


/? prnn \i li\ 


Renfrxi hs raffra iaitas 


124-192 


40 


triangular 


.Species Irtan poioroid \)us\s 
/'. patana 


l\pnmms nidaeivlus 


U8-I03 (102) 


29-33 


Ijncai or 
triangular 


P henmi^unr 


lienan^ia j^fataaidi 


79-91 (86) 


24-27 


linear 



^ l4)imeilv ideniiticd as Anfet lhnns snunhi (see .Sirahan 1995) 
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and based on ineoiiiplcle specimens. I bis dubious 
reci^ril has iherelore been eliminaied Irorn 
cunsideralioti unlil more malcrial is collected and the 
host record confirmed. The species foumi in 
dasyiifiJs. li aUei, /! afiteihffii. untensis, R 
hraJhyi and P. wooUeym^ belong to a group of 
s|x:cjes with a small number of roslellar hooks i 10- 
23) compared with 33-40 hiM)ks in fl iso<nl<nUis. 
peifmeiulnmm and P pevoryctis from peramehd 
hosts and 24-33 hoi)ks in P, futltmu and P. heuon}ihie 
from [H)loroid hosts. The relative si/.e of the ovary 
also separates the first two gmups, the ratio of width 
of < tvary to segment width being in species 

from dasyurid hosts compared with 26-3*J^> in (hose 
from peramclids In the first group (he uterus 
contains relatively lew eggs, but it is clearly hilohed. 
More data are needed from hymenulcpidids 
parasitising peramelids ami p«)toroids to confirm the 
utility of this character. The observations of Jones ^ 
Anderson { IWO) on a species from a New^ Guinean 
fxrramelid MUirMipial and the current deseriplioiis of 
new species from dasyurid marsupials from New 
Ciiimea provide additional support lor the hypothesis 
advanced by Vaueher e\ al. (1^X4). The data also 
suggest that the hymenolepidids of dasyurids from 
Auslralia arc similar to those of New Guinea, as arc 
the comparable ceslodes of perarnelid marsupials, 
finally, we agree w ith Spasskii (1094) m allocating 
Hxnienolepis cefraru^li Vaueher, Beveridge & 
Spratl. 10X4 to the genus KtHUnUolvpis. 



Key to the species of hymenolepidid cestodes 
(K'currini' in Australasian marsupials based on 
rostellar hooks 

I (looks Miiall. sh«irtet than ^0 pni tong, fralcmoid in 

shape 2 

Itnoks largci, lengili greater than filJ pm tong, ikk 
liateiTiiMtl m shajK- 



2. Hooks number 20- .M). M-tS pm long 

i HtuJt'ninltffis, nunu 

ll(Kiks 17 22. 17-22 pm long.. ccnartcii 

Peuer lliiiii 22 tiook.s oi. if 22 hooks pivscni, 

iKK^ks >100 pm long 4 

More ituin 11 hooks or. it’ 22 hooks present, hooks 
<100 pm long ...7 

4. Hooks shorter thuii or cqiinl to tOO pm 

PnliHrtU'pis akit'i 

Hooks longer than HK) pm 5 

5. Hooks 163-182 pm long -Puu»roU ph w oolUytu 

tlm)ks less than l.sO pm in length 6 

6. Hooks 103- 128 pm long. 10 15 in number 

- Ptnoi'iftvpis ImuilcKt 

HtK»ks 128-147 (Jill lt>ng- lr>22 m numher 

Poiomlvim itrucnsi.s 

7. fewer than 28 lu»oks 8 

More than 2X hooks 9 

8. Hooks 56-50 pm long. 22-23 in numher 

Pn<*n)lcpis unh u him 

Hooks 70-9! pm long. 24-27 in nuirilKr 
iu'Kon^itU' 

9. tl(H)ks 124 192 pm long, 40 in luimtxM 

- - .,J*nnmflvpis pemt \( iis 

Hi>oks less than (20 pm long, tewer than 40 in number 

to 

10. IliKiks shorter than X5 pm PiPit/mfvpis iuuKhmtis 

HtMiks longer than 85 pm - I I 

1 1 HtM»ks number 29-44 Pnhtntit'pis pttltutn 

Hwks number 35-38 Ptuorolepis penmwIiJunun 
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